Ras activity is required for phenylephrine-induced activation of mitogen-activated protein kinase in cardiac muscle cells.
The mitogen-activated protein (MAP) kinases are a family of kinases whose activity is implicated in a number of growth and differentiation responses. Recently, we and others have shown that these kinases are activated by agonists which induce cardiac muscle cell hypertrophy. Inhibition of MAP kinase activation prevents some of the phenotypes associated with phenylephrine-induced cardiac cell hypertrophy, indicating that this activation is of functional significance. In this communication, we show that active Ras can induce MAP kinase activation in cardiac muscle cells. In addition, phenylephrine-induced activation of the MAP kinases requires Ras activity since a dominant negative Ras mutant (Ala15Ras) and a Ras-blocking, Raf mutant (C4B Raf) prevent activation of the MAP kinase Erk2 by phenylephrine. These data indicate that phenylephrine signaling to the MAP kinases is mediated through Ras.